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Titled Liquid crystal display device of in-plane switching mode and fabricating method 
thereof 

Abstract 

The present invention relates to a liquid crystal display device, and more particularly, 
to a liquid crystal display device of an in-plane switching mode. A liquid crystal 
display device includes a first substrate having a line, a second substrate having no line 
and a liquid crystal material interposed between the first and second substrates. A 
common electrode, to which a common voltage is applied, is formed on the first 
substrate along a column direction and a gate line is formed on the first substrate along 
a row direction. A pixel electrode is formed between the adjacent common electrodes 
along the column direction. 

A data line is formed over the common electrode with a gate insulating layer interposed 
therebetween. The data line is formed along the common electrode. A thin film 
transistor includes first, second and third terminals. The first terminal is connected to 
the gate line, the second terminal is connected to the data line and the third terminal is 
connected to the pixel electrode. In the present invention, the viewing angle and the 
aperture ratio increase through this structure. 
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B IfSS £AI S-xlOfl Bit 2££Ai, gTIWIS, §9 ^§ S*|2| SA| §«0{| Bit 
201 Q. 5 tS§ HH20I *I2£ICH 2JH fll 17I£M11- H^Xl 9! a AHDIOil £8! £101 

SIS OI^CH^ 2JP-. Xill?|£KHI^ SI 22TS BTS §1 S^OI XIISS £2EICH 2JH, 
>i|0|E^0j S^£|0i £I£CH, §i 2^ AJ-0|CHj = Aii^^ ^2£ICH 2! = £f£ 2^01 ^^£JCH 

SO. 

3^ £1011^ TflOiM §3#S QH?HS SB CKF CO 01 H SOI ^SEIOI SE, EW 

= TflOIMaa- 31£JCH 2iH Qg EOTS □OlEidHF 31 £101 LfDIAj *]■ EW£ 5te 2^ 

21- 2i£ MaXliH?!- §2£ICN 2iQ. 0134!- ^51 V«K)I £ s>gs AI0WS 2*2^3 Af 




[W32| 39] 

g3 °4§ iAi s» a n hi 2 »ss 

[ £32^9*^3] 

XII 1aE SI IbE^ gBHSJ S3 ^§ g*|2J °J?§ 2A| EAIz!" 13E. 

X1I2&E 3! 2bE= g U32J IgAIWDil KB S3 ^§ »*j2J °4§ SAI g*|§ 7151 EAItt S3 
Sc. 

Xil3E= »2a£MAI A-A22J 33 S, 

H4aE LH XI 4eE= B aS^J *ii 1 £ Aj Oil Oil COM °-S§ SAI 7IS2I 35 WBI EAI*? §3 

E. 



S05ES g Sf«£| H2tiAIO0(Hi Off IS ?S 8*|2J *!§ 5A| 7I5S SAIt!" S3E. 

SU6ES *H5E0ilAI 8-82 33 E. 

31 7E^ S J8l3^AIM0il EDS 13 71 SAj 7151 EAISJ- S3. 

SI8ES H8E0HAI C-C3°J 33E. 

*i|9aE LHA! 9b£~ B ^13^ Al Oil CDS £AI 715 SI5 ^gl EA|*J- ggs. 

JIIIOE a *011E^ a £ AIM Oil WE SAi 2-XI2J ggSI-71 *14J E3 . 
EM2E S *i!13ES = iJSSJ £A|0«Oil CHEf £A| ^XjQflAiSJ ^2Hm LfEW HEHSQIQ. 

100 : 715 HO : >I10IM2 

120 : SI 3^2 121 : 2 ^ 

122 : £A1 2^ 130 : HOIEId 

140 : Zl± 3^ 150 : TflOlM ^3# 

160 : B>Ea* 171,172 : 

180 : ±± 3^ 190 : = £02! 

200 : H1 1715 300 : H27IS 

[BS2J gkH*> «3] 

a g«£ oh§ 5AI gxIQil Stf 223AI. #AOSM = , S3 7§ S*I(IPS mode : in-plane 
switching mode)2J °h§ 5A| SflOII S*f 201 D. 

oh§ £AI 512 SOi 7h§ ^SS Bffl 2J= 15 5AI SI-U3AI «JS MS^J 371 

3( electro-optical) OIMSJ" SAI SflOIDI. H 7§ H>il 3 = t31^(simpie matrix 

type)2!- s§ tiBS (active matrix type)2S LHrOISQ. 

^§ tilS 2AI 319 ^EH^ HHSS ^ v iteOfl HI3^ ^51 7r3 (switching) 

: thin film transistor)7h aff5)£g AfSEICM, 2EW«S MIM(metal insulator metal ) [0*1 2) ttfsj- 
DO|fiE(TFD : thin film diode)7 r A*E|7|E *!0. 

»« £XH WftPI 3771- S«Hj1 21^ ^ M^Al^Ei ™g £A| 3*1 = ate 3^(pixel 
eledt rode)OI ^SEICH 2!= *]" 71521- 5# 3 ^(common elect rode) 01 ^^EJCH 2J= QE 715, HEI 

n a ah: i oil seisa s*= °-i§ us oi^chai 21a. oiaa- sai gsiouAi mah# 7 

§^F7I mUi^ tt± S^Sl- SI 2^011 2SJ-g 37^ ^# 201 g«^OIQ. 3 El 

5 01 2^ ^SMAFMOi 7l50ilAi^Ei 7! SHI 90° dIMBJTil HH a£ICH HISS 

UaW »A|(TN: twisted>nematic)01 OISSQ. 

OlZit! SAI 5*L ^§1 HISS L1IO^ gf^SJ ™g OI§§fe SAI CH 

bl (contrast )7h ^EOfl SJStJO. ^ol 0IE1^ CHHI2J ^E ^j. «^o^ DH o A^ f 

^3 OI-LiEf ^± 2^if 2^1 AIS QS 715011 S«§raO|: o r Dl, SS 2^(Hi 3^1 37F<5 r 7l 
zmtt ? 7I2S B^AISOt otfl UH^Oii ^7h SfilgOl 2iCK 

01 atf ^^MM *H3^7l $\*} 12 g>^S OISt.1- 5AI &XI7I- MWH 2iD. 

S3 7§ St 7I50H 2^ 5! S# S^M S^dHD< SAI §xll 7§^fe ^ 

^SAI, ^ 715 AI-OI^ 3?|A|-M Ol^fe 1^33 ^Hfe 1 V £L ti" 715 LHOilAi ^Oi ^ 

§ S^Sl ^£?l^ 2101 LF. 01 ej CH5^3 (Wl^^ ^ iS^32 X11 93307 1 54 . 

M 4= 2D. 

3E13, S^t!" E3# SUS 51-01 SEH2J 13 ^§ g,^2| SAI S»W CH5H31 tfM8l gSt]" 
CK 

^lllaE a (b)£ 13 ^§ »4|2J °J»S SAI UEKfl 2^SA|, ASIA 0 ISPLAV 95 pp. 

707-71 OOil ^9 Development of Super-TFT-LCQs with In-Plane Switching Display Mode(M Ohta et a I.) 
El» Xfl^SJ feSOil E30IQ. 

373 aia£H EAIS flS4^Q. 

HOI5d(l)OI 7hSS ^SEIOI 2iH OlEh QI0IEifl(11)QI AH^^ ^SEIOI HQ. E «0|M 

ItSiy CH* P S^d(2)0| >i!0l^3(1)if SSS S^EIOI S^Ol, CH* F 3^3(2)^1 B 

ai(3,4)^. xoisam* t>^hoi mb«(3)sf woififld) ^aoii «a*m tioib^cd a ch^ 

3^3(2)i> Its*!- 7S^(4)g 01^0173 SiQ. ^01^3(1)21 QIOlEi^ (1 1 )2J S»g ^5011= 
Ma?AI^Ei(TFT)7h ^^EICH 2i^C1L ^ e?i3 XI ±H (TFT)2| 71IOIM S^S 7ilOIM^(1)2J tt*OIH, 
±^ S^S D10ia<3(l1)2| ^^OIQ. 

hvo| eajxl^E1(TR)2J EM 3 2^(12)S CH 01 &I3 (11)21- ggti" Ia5 ^^EICH ^^01, 35 
EICH &± 2^(16)01 SQK tt± S^(I6)S, CBOIHfl (11)21- StStJ" £ ^£2* ^3 ^ ^B£S 



oi^chxi a^ *iar- hej sgfoia, aoiB£Kii)oii ^ aoiaaanoo eiste 22, 
moiaa(ii)if ^ ffltf 2^3(2) a sat!- sawa- ^ sseich aa. hei 

g", Sf±3^d6)2J *|Af^ HEI 2gfS| g^Ofl^ §1 2^2(2)2J ^ XI (3)71- AiiSS 7f£Xl^H a 

CfsOil £SI. V XillbSQll £AIS 7£^Ai, 51 2^23 £X12f ^ 2^3 ^571- fl]1a£2fS 

XIOIM2d)OI 7f^S £2E1CH ail OI2f OlOI&lddOOl AilSS ^££101 aCf. ££ 

/ilOI^2(l)UF gtSS!" CH* P 2^2(2)01 >flOI M2 (1 )2f m^tl ia^ ^2EICH aCf. CHtP 2^2(2) 
°J £XI(6)= aiO|Ei^(l 1)011 8*8*!" ^ «^2f 43°' 4!- 01^0173 CHtf 2^2 (2)21- ^Dfl *j 

Af2| H£i 2° c l OI^DL QIIOiaadDQil gtStt Si" OI0IE12dl W\ °]2o-fCH 2!Q. 

XI0|^2(1)2f CilOIEid!(11)2J ^aOflAi^ ^ M?HXl;±:Ei(TFT)7f 3=CII,atS| E2HX1 

^E1(TFT)2J }flO|e 2^ = >flQ|M^(I)2J U^OIH, ±± 2^3 CilOIE12(M) g^OIQK *>S e 
2HXl^Ei(TFT)2J Eai°j 2^3 OIOlEi2(n)2f gait!" ^2ElCH a^CH 2SEJCH if 4: 

2^(13, 14)01 AQ. 2f4 2^(13, 14)3 Oi|O|Ei2(ll)0il StBt!" Ail^^(l3)^ 4=*»2! = 
7f^(14)S Ol^OiXj a^CH, = 7f^(l4)= ^Qit, F 2^2(2) a CH* F 2^2(2)2f ^Xl 
2h §*]EIOi aCf. &± 2^(13)^ A1|S^(i3)^ S§ 3^2(2) a §1 2^2(2)Ej £XI(6)7f 0!# 
£ *!Af2t HEI SSf2J S^l ^xi^o. 

Oldltl- £AI &*IWIA1 = , SW 2^2(2) a 3 MX](3, 4; 6)Ef 5f± 3^(16; 13. 14)£J 2S| 
n. mt\ AUS S*t?2J SI 2^2 ^Xl(3;6)2f OlOfl gtS* 1 " £f± 2^(16; 13)# OlgmOl ^XfEJ 
S4f» 2£fA|7!H 01 Ofl CCfEf LfEfUS *!]lf ^Hft «5ft 01 go 1-01 SAI s»s *n:f. 

oiy^ 5ai gas oiemoi aio^ v ms# iiif ^eh^j sai ^*\m mm ^^tj- 

01 ^^OilA1^ 5LHmH 2iQ. 

3E1LK ^^OilAi^ EE Hi" Oldi^ §3 ^§ SAl §j|Oi|Ai HS 1 ^ SI ^ 7W 1H 2i 

Q. 

2Xi, JjICHS XilCHo^l £loH Ai£ DI0IE12d DS^^Ei ^o^~ S^IS"! 21^25 ^fSI 

^f-aot: tta= SOICK 

JIMaSOllAi^ tl± 3^(16)01 QilOIE-13 (1 Ol^l-H (b)OilAi^ CHt> F 3^3(2)3 ^AI(6)7h 

cno!Eid(ii)ni- oi^mn ^ch mo aioiEiddD^^Ei s^i^g ^saiee ^^-e v $ no. 

CO, m± 3^(16; 13, 14)^ oi^^ )X j ov° soj^ ^(floating) 3^11 7FXIH OJl^ 

CHL Q5 3^1 Oil XI S* p § S^OI dlo^, CH* P 3^2(2) S 3 ^A|(3, 4; 6)^ 3 

7F CilO|Ei2(n)^^^Ei2J 27|§2J ^IQfl sl^OlEfe A^S » ^ SD. 

m^^.~ Jw^mm n&mo\at to. AniaswiAj th^si is^fe 2s seai s^, ^ m± 

3^(16)2J US! 2^01 MEiAfU 9^0101, AilibSECHlAi^ SI 3^2(2) a 3 ^X1(6)M ^IQi 
XI ^ H£l 2^01 1E1^H SSjOIQ. «Ma£2l- ^ZEQilAi^, 3^(11 )SF Lil 01 El 2d 6) 
01 §SSJ- 11^ 01#0iX17l ttH SOU S AW|£| 3-^01 SOiUXI Sr k £^ 5^1 ?I^HA1^ 1 AFOIOil 01 hi 
§£2J 71Ej7|" §£ofa. 3EiL>, 1XD£ (b)QllAj^ 2^(13, 14)31- CH* P 3^2 ^XI(6) AfOIN 

§9#oi sxno^i tm^oii aoiHfldna- ch* p 2^2(2, 6)21 tiei^i- ^wwjss ^^o^ck ekm, 

3E1LK 0|£i*J- S3 ^§ g>^S OIS*!" 7ia0i]Aj^ AIO^OI ST§EI= Si£ 

LK CH0IE12£S^H°J 271501 xfliiXl SSEM ^§ S7}#2J S^gOl Li!0IE12^^^E1 

asj" a-a tfly ^ v mshxi^bs oiss^g s 2^ (on current)^ ycfe SAiisoi as e OI-Lj 

EK 7liS §&S tF4:0il CO-EF S^KHl &S7I QiSDS §«§0I aD. 
3§? OhLlEf HH2M0I SrtDI ^5£10i aCH 7H^10I g^OSOl aD. 

^ assj SfXil^ Oia*!" SSIgS SHSotfl ^£SAi, S3 ^= §§2! ^AIOW ^SS 

srasraAiS El|0|Ei22^E1£i 27I&S sIlF^o^ )H^if £Sj s OHJSF S§*»- 7|^S 

gifg sra^m g - as^ sfe □ aa. 

Oia*]- OTM oBlo^l ^SOfl CD-E °-^§ 5A| §xlg 712-3 jq, 

.^Sti- §9 715 £1011 S# 2^01 2I7I-EIS S# 2^01 ^^£JCH a£01, 7SSS XI 

01^201 SI 2^ If ^EiEiCH *j^ElCH aCf. SI 2^31- XI0IM21 XIOIM ^3#0I gH 519. 
□1, 3 ^lOli^ S# 2^3 AhOIQfl Ail^^ ^ 2^01 ^SEJOl SQ. SI 2^ £I°J 7ilO|£ 1SS 
£IDil^ 2^ if SS*!" IIS OI#CH^ a^ C110IE120I SI 2^§ CCfEf ^gElOi ^^EICH a£ 
01 tf^ 3^2f 91EI01 aCh 

t^S. XIOIM £1011^ ^Xf ±?IS ±Xf7f S oElCH at ^ a^CU, ±Xf°l EW= 

XI0IM2> 4? BXfS CBOIHfl, LfOiXl *! BXfS 2^Hf 91E1CH aCH, Sf^ 2^Hf CilOlEi 
2S 27|^o^ gg*hCf. 

01 W C0OIH22J ^3 si 2^21 a XI as 201 Hf&^lofQt, CilOIE123f §^EIS SI 2^^ 

spoils ?H^7f ^^eich am 4=2 aa. 

<E*_K &± 2^ XIOIM §9§ OfeHQil- 2f^ 2^1 CCfEf SX1 2^01 ^5EJ0i a^ 4= a^ 



# 



01 9X! 292 *ioiM22i- SiaOl 21Q. 01 (0, 9X1 292 ?g*f £3 S§S 0I9OW 211 4 
21Q. 

aan Si 292 £2 t §s, Tjoiegg Hi^a 019cm 4 21a. 
oia*i- ims mszw $\$! srao« cp-g sqs *i§ sai 7152 qshf ira. 

*Stt §9 715 9\W Si SMI 37151 S Q4*2| || 2901 Ail^S *ga01 21£QL ?g5^ ^ 
0IM20! Si 392f £EI£ICH S2£101 21CL Si 292F TflOIMS SlOilS 7B0IM 1SS0I §££] 
Oi 21201, JilOim 13#2| ?|W£ Si 291 [Q-Ef CH0IE120I S^EJOi 21H. Si 29 AH3I0AS 
C1I0IE122J- gat* 1SS ite 2901 *<2£|CH 21CL 

*>S, BXFS ?flO|eAji|. S1EI01 21H QS ^ EWS 0101023- 31301 2J2DI UOiXI *f EOT 
£ *F£ 292FSiaCH 2i£ E2HXl^E17^5£jCH 21Q. 

Of^lOOAl CU0IE122J §f 292J ^1 a XI Sr v £ 201 fctt»SWOL 01 UH QI0IE122I- S*J£I£ 5 

1 2921 s^/ous sssch 21s 4= 2ia. 

>i!0IM ggs OhEH CH!= 34: 2921- g^ElOl 2i£ 9X1 2901 *<g£I01 211 4= 21201 01 9X1 29 

2 ?HQIM22f31£i01 21CL aim SXI 292 53*!" £2 SI'S 019019 4 21H, S# 29 £ 
^SSJ" £2 iiS 0I9CH! 4 2120L >1I0IM22 3S25 0I9CH1] 4 21 CL 

0!£1t|- mm o83Sh7| Qg °h§ SA1 g*|§ 715s IT2 4=B# S*l*tO. 

§3 715 SlOil Q42J SI 29201 7gS §2£iCH 21 H. a MXI3 Si 29201 Si 2 
923 £*FS AflSS *2£ICH 2!Q. Si 292] AhOIOfl CM>2J 2901 AII^S *I2£ICH 212 
D1, 9X1 292f 27I32S 31£ICH 2i£ Q4=°i 71I0IM20I SS 292 3 Si 292F ^El£101 01- 
W 9\S\ Si 2922J AfOIOil 7*3£ ^SElOi 21 Ch Si 292, Si 2^> 2^ S 71I0IM2 
^!0|E SOI °iH, >U0IM SlOil^ SXI C&EJ- AilSS Q4=°J 2^01 

^5£IDi 2i=ai. 01 n± 2^S >iiOIM2^ S73 2^2J IH^gOil^ S^tlOi 2^X1 SD. ££ >II0IM 
S3S AOS ^ 2^21- SSt!" SSS 019013 HOiaflOl Si 2^S CKf ^SEICH 2iQ. £>S, 
0IEi*»- fiAl SXIS ££*!■ OliH^ MSXI^EI^I- ^^£101 21 SQL 0\tm ^ 2 JjX|^E12J 

XUIBXF^ >ilOIM2Hf, M2<LmZ: QIOIEidSL ^3&X1»S >1IOIM201I U\o[D\ ^OU 2iS ^4: 2^HF, 

xii4BXFs mman chshm asswa- ycH^on 2^21- sisich 21a. 

OI^ICH! Ai °X! 2^ Si 2^S ^3** £2 SSS 01 9011 4 21^01. >i!0IM2 ES 

^ 51 CHOI El 2^ 3i£S 0I9CH1 4= 21D. 

01 £1*1- Mi oHiu^l ?!*]■ SAI §xIS «II^I£L ?c02^l5# 54*^Q. Qi 
2h aQ. ^Sti- 13 713 ?IOfl Si 2^ h M 37f ITS Si 2^01 S^£I01 21SD1. OI2f 

^E!£|01 7^^S >H0IM20I S^SCH 21 Q. Si 2^21- ?ilOIM2S XJ □! M 13#£5 SOj 21H, 
Si 2^21 AfOI TflOlM ^3#2J ^jOil^ AUSS ^ 2^01 ^^EJCH 21^01 Si2^i CCfO-AIS □! 
0IE120I ^^EICH 21Q. &± 2^1 ^^XI^Ei^J £!" BAFS >1!0I^22F, ?> 

BXfS DI0IE122K LFCHA] *»• BAfS if± 2^21- 31£|CH 21Q. ^I27!E^ Slt^lSlI- OF^M 

H 21SDt- 13 715 ^ CHI HH4W0I ^^£10i 21 S £ICH °±2.B\ MV% y £ 41 HHt> F # 

^□j 2^ anm ch^foi 30* lhai 6o* sj at/ss aaaaaoi 21a. 

01 OH, BM7IS-S HI17{52i 23011 ^5£IOi 21= UH*^ W 1 □ StM? 4 21 £01, 01 UH «II7I£^ HH 
tF^S Sgti" i^HS di^^EI£iOi 21= SOI HF^^ohQ. 

E*L ^11715011 ^STEIOi 21S HMS?W2f MZ?\&M 9=faCH 21S HI 2S »WS Q 54,^" 4 2i£ 

oi, oi a aiesmsi es*oi a 171521 mnwsi ei^j aiaw^iu, ^2s^af sir^oi a 2 

7I52J HH4F° K 2J E1^J ^2F Sxl 1 ^ 4= 2i£01, ^ 39 29 Ail2S^2J ^^#3 Ai^ 

^!I2§hS 201 bF&3|oha, 

oiaiti- 5ai g-xis sise^ d^2j- &a. 

?S?^ 13 715 Q4^J Si 2^ 3! Si 2^2f ^ElEjEi 9 A] 29S ^^ohH, S 

S 2^2F ^SIEia 9AI 292fS in^£IE^ ^gg ^0IM2g S^^Q. >flOIM S3S D 
i, 9AI 2^21- 7H0IM22J 22*9 *IOfl a.^aS§ SSoHI. 9AI 2^# C^EF A1|S^ 29# 
*!S*JO. DhA|S[£^ Si 291 C^EI &± 29# «^t^Q. OW^S Si 29S CP-SI- 

Niaa QI0IE12S ««ttai- gAion ?isj a » ^oii 29s a^§h£i &sad «2i s 

SSaS 392 M0|Ei22f 31£l£^ *]f>. 

01 71 Oil At 9X1 29 S m± 292 ITOS SSS 4= 21201, *Wffl 2I3« 9i-£JIISS 

5 IS a S±^g ^^^FS &SI7F □ ±W 4 21D-. 

?StJ" 13 715 ^Oil All S a Q42J Si 29 a Si 2921- £EIEIE^ 9X1 29i ^S^FH. S 
i 3921- 3 El £101 9X1 392J-S }flOIM21 «^*?Q, >ilO|M 13#S ^Stt 

QS, 9X1 292f 7H0IM22J 22*^ ?|0H ^^^D. 0101 9X1 291 CCJSI- AflS^ a^c 

3i#2f 3^£IS »i 291 ^^t^2f gAIUil Si 291 C0-E> A(|£5 ^Efl) #2J §?^2F 3i£J£i 
□I0IEi21 SS*^D. 

017I01IA1 292 3i£S 4 21Q. 

01 El*]- °J?§ SAI §«a a2E$FS Q# »a2 QS2f 

13 715 21011 AflSS C1-4°J Si 29 a Si 292f saa£^ 9X1 291 «gSHL S 



I 2^2* 3EiEID! £Xj 2^2^ IWEIE^ 7gg 7U0I52S «S**D. OICH 711015 §SS1 § 
2oh2, SXI 2^2* 7<10I52°J J2*« $|O0 »Eaftg «g*JO. 3 DM, §1 2^1 COEf Ai|55 
□101821 S2tJ2l- MAIM oj-SHId °| °t £0|| 2=# S2SI-EI gfEaft ojoj go^ s 
2Ei^ 2^S CiiO|E1^^ SIEIE^ *JD. DW°f£5 S73 2^1 OHf All 55 ^ 2^1 

CO GUI 8X1 2^ a tJ-^ S^g nog ^ oiq, 

oia- a*oi s ssou dm ^s sai § » a 3 *a£ a^onAis ste 2^25 §3 mis Atg 

}H^ii ^OITILh Olxgy 52*1^81 Afgol-01 £ 2f*l £01 52X1^8°] #211 [}\^ * p 
#AIS « 2D. ORJEf HH20I *!2EICH 2*1 3S ^|&0fl ^*fE!CH 2= BSWOI 71 

S9 El a aftfHf StMMI tttffi ^2H1 21 4* 2D. 

383, £9= SKQ5 oH3l a ITSH DM °-*!g £AI S»2| flAINI 5 WSOI ^Sfe 7I£ 

^0WIA1 sawj x ,A.g ^j. goiSW flAIV 4>E 2E^ 4MI*I «8ttD. 

*02aE a (b)£ B »S2| JaitfAIHN DM *!S XAI §-*l°J fit 7159 HHXIE0I2, H3£fe «I2£011 
A1 A-A22J E^EOIQ. 

3X1, AiI2aE a 2bEl S25 *KH g XOIgAIOIIOII DS S!)§ JEAI ?|»2| 13 ^£1 «S*!- 

D. 

*S«!" SEI 715(100) 21011 IT0( Indium tin oxide)2F eg £*1 §15 01=012 IS 

2^2(120)01 71*55 ^2EIOi 2H, D. ^XlEi || 2^(121)01 IS 2E2(120)S £225 0^?l 
5 AH 55 *<2EI01 2D. £1 ^ £W 2^2(120)^J 0FEH ^ ^XI2J 112^(121)21- OhEH ^ £M 2 
^2(120)9 S| ^ Sfloj IS 3^(I21)§ A1S S§ 71 Ell 2iQ. 

II a^(121 )2J Aj-OICHI^ ^Al IT0 ^2 MIS S 2^(122)01 ^1 ^ II 
2^3(120) ^aOilAi OKN^ SI 2^^(120) ^EHW AilSS ^^EjOl 2£D1. H (120)11- 

B^axi as 7{eim aa. 

?;il2£0ilAi^ SXI 2^(122)01 «SS ^^EIOI 2^ ^EHl EA|^273& f« w ^l ^^^FTIU ^5^1- 
XI 2iQ. 

^&F2J II 2^(121) AI-0I2J 52.KHI SS 2^(121)21- EWEIfl 71 Ell 7^S ^^EiCH 

2~ «0IMfl(110)S ST^I 2^(122)SF mmttt SiEjCH 2D. 

aHAI SSt!" 5S 2^2(120), IS 2^(121), SXI 2^(122) a ?1l0IE2(n0)2J ^|0fl~ 23^2 
3 TflOiM S3S(Xil3£2J £3 ^2150)01 SOI 2D. 

71101 e ^3# ^lOfl^ tk± 2^(122)011 CH^oF^ ^|x|01! 2^(140)01 S^EICH 22DI 

7ilO|S2(IIO)S S^IS ^ ^2^(140)01 AiS ^EIEICH 2D. 

£E, TiiGIM ^3# 91011= □0|E12(130)OI Ail^S ^711 ^^EICH 2~CH, §g 2^(1 21) If- g^EIDI 
IS 2^(121)SD ^01 ^D. 01 W OIO!E12(130)g C0-EF Hiz 2s:7h I# 2^(121)^S^EI9 
22011 SJoKfl iS&EIS 10171 ^lohOI , X-fl2b£01l £AI^ 2^|g, II 2^(121)S 

H0IHfl( 130)21- S^EI^ ^M2J §^011 7H^¥(a)l SS 1 ^ ^£ 2D. 010182 (130)S 
«0|e2(110)2fe TilOlM 13SS DH»S*ja»*U2 2^01, UOIBid (130)jU- 7ilOIM2(110)2J 

mai aoiaa(i30)2S"*a sran us sxi »oie"2(iio)« cki- sseid^i- sxi 

2^(I22)2J-°J iS^SOHAi ^ M^H^^EI (FT)EJ ±± 2^1 0ISD. 

OI7I01IA1 Q|OIEifl(130)S II 2^(121)2) 9|0| ^^EIOI 271 Offl^Qfl il1IO|E12(130)^S^Ei ^$1- 
= 27ISS Q\^g II 2^(121 t»W 3 2^5= St> p # 719 OlxiAl Sr^D. m*\ IS 

a^(i2i)2i ^oi □ s s^oii^ na*io. 

H^3, ^ M23X1±E12J X-03S1 iffiS ^Ot ^Allol SS^D. 

a ^A|0t|CHIA1 ^ egxi^as OlflU (t*o-channel ) ^51 ^^FOI, ^ M^Al^Ei^ 711 01 M 
2^(110)^ 7flOIM2(110)2| ^^OID. TilOlM 2^<110)2J m\£ S»^± 115 Ol^Oi^ 

2^ 711 01 M S3s(l50)0l ^^EiCH 2D. 711 01 M §3#(150)9 ^OH^^tilgl D?I9 115 OI^CH 
2 ^Ea#(160)0l S^EICH 2£CH 3 9|(W= n* HISS Z± CQ-^19 115 01=012 S^#(1?K 
172)01 ^SEJOI 2D. 3^01 Ot7|(WAIS OlJIia 22H5 S##(171, 172)^ &EJj| 

S(160)?|2J Ail ^ g^Hf ^ c 1 ^MOII zrEiEJDI ?l^lt>D. 01 S*S(17I, 172) ?I011^ ±± 

2^(180) a 2^(190)01 S^EIOI 2^ffl, S2f¥2| S^S(171) ?|01l ^SEICH 2^ ±± 2 

^(180)S OIOia2(130)2J ^XIOIH, S=M9 S^S(172) ?|0|| SSEIOI 2^ EEIIS 2^(190)S &± 
2^(140)3} 3 IE] 01 2D. 

0IE15J" OIJll^ ^ M!HXI±ai AFS^3. § 25! 21 4= 201 ^ MS!X|±a^ #2101 

oi so- soi s «ag ttAinofl c&e ^s zai s«= 7110152(110) aoiEiaaso 91 is 

2^2(120)^011 CHSHM CH§3 ^S* Ol^H 2£CH, 7110152(110) S 00182(130)01 5t4s2| 
^^011 A1 a*BHl 2= ^^71- 3D. CEJDAi ^F5 £S10l EIDEfE 7110152(110) 2 
□ 0182(130) Eai3 2^(190)01 SSEi^ 33£ §^ol-°5 71^ §^01 *^ HS^TU EiCH 
SA| SSOl 3SS^SD. 

SEth IS 2^2(120) 3 IS 2^(121), tF± 2^(140), ^A12^(122) §01 IT05 S^EjCH 

El 01 2H Olxfly 52HA]±Eil tHgtm 2Sa,-^57h ^E^Kfl HH20I KXm= 3^01 171 UHSOU 

BlaS 3 (b)Ofl EAItt ^5011 UWHH 7H^10I ^0^2D. 



g£i3, OlEItt 5A| §£IS S1£SFS S^gg SUaELHAI (f)M &Ktt S3*!" 

33 SI4aS(W £AI*J- dhS> &0L ITOSf iii *!^KS II 2^2(120) 

51 3 gf 2^(121)2F SAI 2^(I22)S «g*JO. 0|7IOilAl §g 2^£j(l20)S 7FSS 

51-11, §S 2^(121)S §| 2^2(120)2J g^g fflgos uTfl S2SFQ1, SAI S^(I22)S §1 2 
^2(120) a £S 2^(122)2F 3LFA1 Sr v E^ §s 2^(122)21 AhOICH! S?fl SSt^Q. 

Qg, S14bE01i £AI*J- dhfif a-01 31 [CF212J E2 ill 3#SFH SHEiysFOJ 0ffl*|2J 
^ 1 S(122)2^'^sicf S }]IOI - <:!?(n0)M °l ^ ^101^^(110)3 A-fl^g *<2£|01 2!£ °A1 

Qi, SI 4cE(Hi EAISJ- 2*19, BSK?±, tilgg n+ blgU #203 5j§5HI, S|2] £ 

#1 *iZtfK3l 2^#(*||3E21 171, 172) a ef£«3(SI3E2j 160)1 ««*JD. 

Old, S|4dE0<| USB 2*ig, IPO CO^I^I £2 gi§ EHEiySFOj SAI 2^(122)2f S*j£l = 

»± s^(H0)g ssmif. 010 m± 2^(140)^ smiai s^s a e!-£»#afe e^siAi 

SMeEOll LFEFB UhSf ItfIL CD«2J £2 1§§ ^loW KHEi^FOI CHOI El 2 (130)S « 
SttO. 01 W aOIE1fl(13Q)S SIS3 2^(121)2F S*£iE^ «2oF£l, S# 2^(121)^0- 

^oi 3bh choiei2(13Q)2f HoiMaaioara s^FgoiiAj aioiEi2(i30)2] mais 

5F°g «Qi Ma*l±Ei(TFT)2| ±i 2^(SI3E2j 180)01 EITfl SHI, OI2f £EI£I01 feWS 

*F±(140)2F 2§S EE1I3 2^(SI3E2J 190)§ Wl *!2*±CF. 3EIH Oil OF^rHS SFCH 
S**(H3£2| 171, 172)1 ^I^Q. 

OFAI^og £2^1 ^2oF3 S ^AIDjlOil COM °-*!g £A| S*|g 715 SFLF7F SSSQ. 

Q323 fl2filAI01l BS&Q. 

S15ES B »82| SI2£AI01IOil [QB °^g SAI S»2| ti" 7I52J HHflEQIH, SI6ES S15S(HIA| 8-62 
2J BSEQICF. 

SI5EM EAIti" tiF2F B0I 5 £ AIM Oil CUB £A| 5*1 § 71 5£ 5F£ 2^(140)01 

|0IE12(I30), ±± 2^ a E£il£] 2^(140)Hf IIS OI^CH^ 2JD£ §01 ItfAINSI-. Q 

OIS Xfl6E(HI EAIti- B ^AlOOOil CKJ- ^2HXI^E12J B3E1 S3 S^l EEiyQ. 

X1l6E0ilAi S3, X113E2J ^i&f^ &EI 2^#0I CP-^ ^^£101 2iAj SfH 35 EEil°i 

2^(180, 190)2f !§£ HEIH SStl- d£S ^^EiCH & ^ °!Q, 

3EiS, Q\Etti 3£|H SA| «15o^ ^ Ail t| ^S*JQ. 

°!73 aitfAIOtl* SSofc E9°! Xfl4aE LHAI 4cE0ll EAIt!" tim SSoW, 2^2(120) a 3 
^XI2J SS 2^(121)2^ °XI 2^(122), 7i|0|M2(110X 3EIH S^#(XiJ6E2J 171, 172) a »Efl 
#(^6E2J 160)# S^trtlF. 

0101. Xil5E0il QEj^H CO^I^ E2 fF± 2^(140) a CSOIE12(130), M^HAI 

^Ei(TFT)2i ±^ 2^(fll6E2J 180) a EEjlSj 2^(^1I6ESJ 190)* SAIN SSSJQ. 3EIH 011 OF 
±3.^. t[0\ 2^#(^6E°J 171, 172)1 ^^Q. 

cm. a4bE(w eai*j- um m\ no c&?isj ^a*j- E2 sis KHEiyoFoi sai s^(i22)2f s*!ei 

Dl ^ M?HAJ^E1(TFT)2| EfiHSJ 2^(^I9E2] 190)21- 31£l^ ^ 2^(140)S «S*Jf}. 01 W 

ti± 2^(140)^ <£wm a esasifs e^Eixi a^E^ 5101 y^ma. 

□OT^SS 23011 S2°|g S^oFS B £M0UW CCJ-E °-i|g SAJ ^§ 715 oFU^F 

B2J«- 0I2F SOI HH20I ^5£ICH 7I2S *il 17I&0IEF §^2 5S ?3IZ7IBO|^ 

0WS flIPIBM BH20I ^^£101 Si^HS S127IEKHIS HH2S S^CT Sr^Cf. 

am. ? 715011 HHtW(EAlSOT &g)S 5UoFH, X-017153 2^ Ic §1 2^ CHI CHoFOI 45 
9 21 ^ £1^1 ^A|*j- Q§, °2S OIS-^01 ?, 6 2! =^ LilOI-q lit tfSSFOI 

g ^S X-il^KlK DM EIT^OI HE. 5 715011 ^ BlT5g ^^Q. 01 HH, *J B 

^ 5 oj Eilj g^2f StStf ^tFOI EIE^ §>Q. 

3 £13, 0l2f ^01 &S012 ^§ iAI SflDilAI ^g ^AFS^ M^iaS SHOE a SHIES ^ 

SHOES &± 2^(121)21- §1 2^(140) AFOI011 271^01 S^EIAI S£ °-!?g ^AFS UERH 

E30IQ. 

SHOE CHI UEm HF2I- ^01 27IS0I ^gEIAl 3^011= °-^g ^AFSOI £71 ^ iF^ 

2^(121 )2J 301 gftfOil CHeFOI 45° 21 ZJ£g 01 2iQ. 

H£1LF, &± 2^(121 )2f 2^(140)21 AFOIOO 271501 SSS S^Ofl^ ^g gAFSSJ gftfOi « 
SKJO. ^. SIHEOil EAI^ tJFSF ^01 5 7I52J SZKH1 ^IflSfe HH4F^2| S*fS 712J £ 

H 271§ StPe!" gr£°M 27I§2J g^l CO-EF UHStfD. 3£iU ? 7I52J 53 «^2J °"g gAF 
S^ 7FoH2 2715011 SI** *J21 H7ISQ HH*^0l ?f§FE^ a ^t/01 «tF5FAI 3CH^ 
CF. 1^ *^7I52J 53£^^Ei 5 715 AF0I2J 0I37IJFA1 SAFS^ g»5 3 ^t, F S 



Oieit!" °4S SAJ 3»2J SW2| £|*| a AJ^LH^I (simulation)! §SHS ^St!" iHFl 

*1112£ ^ SAjoF2Q. CH7IOflAi, AT112ES HH30I *2EID1 2S <5F^ 715011 ^sfS £^5 

°j bs«oi 71521 siu at^ stst? s^om, ainss s?oiq. 

EI12S S! Ail 13ECHI Al , 71-M^S 2317151 ^iEJCHI (Mf £Alt> 22MAi 5£|£ *mOIQL AilM^S = 
715 AfO|2J TiEil LIEHdj 212MA1 &£IS *nQ|Q. 

s*2s*a eooiaa(i30) a n s§ 3^ (12a &± 3^(uo), ss 2^(121), m± s 

^(I40)2j £A1M 715011 ^2 El 01 2S #EH0ilAi, C1IOIEi3 (130) SU S± S = (140)M 7.00 VSJ 
S2T» 37FSFI2, 5S 3^(121)011^ 0 V2J 3SJ1 37FoF2Q. 

□ UEVd £AF12J £| XI ^ g EfS«2M LFEFLH2H, SSWfiS g£©M, E 3f |o 
LFEFLH2CF. XHI2S2J- ai3EM4 QS g5M UERHH 2=01, 715 

oil ^*rs Eirssj sswoi 7152J gtfn- sst?" ^M2S2i g^ons sch ^hfioi o.84oom, 

^32! JII13£2| S^Oil- 0.8495 XU13E°1 3?7|- □ ?]U«0| 22M UEfetQ. 

OI2F ITOI g ^SOfl CO-S 19 S^2J «jg 5A| §*|01}Aj = g£H2J g3 ?g ^01 7TO£ 5 
S3 SAIQW* »Sm9A1E CIOIE122M*H2| S7I## £2F^2M »2fl*H2 TH^mm SOIS slf 
7F 2D. 

«TO 1. ^3*!" 19 715, SS 22fOI 37FEID1 #71 715 £1011 A11MM *|#EI01 2= Q^2| § 
1 3^, #71 §1 2^HF gEIEIOl 2201 #7! 715 £1011 7IMM **2EICH 2S ?«OIM3, #71 St 
S^B- #71 Til 01 =£1 BH 2S TUOI^ 13#, #71 SI 3^2J AfOICHI All MM *2EI01 2S tf^r 
3^, HEIH #71 m± 3^2F 11M 01^01^ 220! #71 TiiOlM £1011 #71 5# 3 

^Hf g^EJOi ^^£1CH 2201 #71 3^2f S1EICH 2^ GlOIEi^M it^fe ^§ 5AJ 
715. 

^^ti" 2. a lt> h 0fl A1, ^ #71 Til 01 M3 21- 31EICH 2H QS *> BXfe #71 CilO|Ei^3f 3 

1 EIQi 2HCS UOiAl *»■ OTS #71 tF^ 3^2F 21EI01 2^ #5XF ±?|§ ^XF# □ 5tmKS, 
#71 m± S^S #71 ±£14' ^AFa B^FOI #71 CilOIEI^HF S3EJ- 0 -^S 3EAI #x|^ 71 

S^tJ- 3. n I* £E= M2LW\M. #71 QIOIEI^SJ ^| g| ^# ^Al ^ ™S 5AI 

715. 

4. *il3*J0{1Ai, #71 □IOIEi^2F g^El^ #71 3^24 SST^Oil^ ;H^¥7F **2EI01 2 
= 5AI 715. 

S^S 5. Ail All 2*^011 Ai, #71 711 01 S §3§ OhEHCHI #7! SF± 3^2F SSEI£« "««H 

CH 2201 #71 71I0IM2IZF SSEICH 2~ SXI 3^M D 3t^F= °-^§ SAI 715. 

g^tJ- 6. AllS^OOAl, #71 ^Al 3=S ^St. 1 - £3 MaM 01 =013 5AI 715. 

S W7. aitJ- S£S a24WIA|. #71 e g?] . £ g ^gj^ 0I^CH3 SAI &A|§ 

715. 

a^tJ 8. aitJ- E~ XU^KHIAL #71 ?110IM3^ BM2M 0I^CH3 5AI #X|§ 715. 

a^ 9. ?S*»- 13 715, SS 3° h 0i 37FEI01 #71 715 £IOfl Ail MM S^EIOI 2S EF^2J S 
S 3^, #71 5g 3^2F gEIEIOi 2201 #71 715 £IOfl 7FMM ^#EIOI 2S ?iI0IM3, #71 SB 

3^hf #7i noi^zm gn 2~ >aoim ggs, #71 afoioii ajimm ^^eioi 2s m± 

3^, 3 EJH #71 0I0I&3SF MS*' SSM OI^OiAl 2201 #71 Til 01 M £IOil #71 SI 3^ 

2F e^EICH S5E1CH 2201 #71 th± 3^HF 31EICH 2S QIOIEidg i^FS 5AI #^|£ 
715. 

a^ 10. AU9S-CHIAI. ^ 5AF~ #71 >il0!M31F 31 El 01 2H OB &AFS #71 C110|E1^2F 
SSEICH 2201 LFOiAl 5AFS #71 &± 3^2F 31EICH 2= #BAF ±£l§ ^AFM □ 5*lt|€1, # 
71 M± 3^S #71 ^£ia ^AFl #oFOI #71 [i!OIE132F 33EIS 5A| 7I5- 

a^tJ" II. *09*>£= flIIOtWflAI, #7! L1I0IE13^ #71 3^^ ^§ S*l i 
Al #xie 715. 

a^tf 12. ail«HHA|. #71 CH0IE13SF SSEIS #71 SS 3^°l S&^OflS 7H^?^7F ^^ElOi 
2S 0 -3§ SAI §»S 715. 

a^ 13. MStt ES AillO^OilAl, #7! Til 01 M 13# OFdiOil #71 iFri: 3^2F SSEIE^ 
CH 2201 #71 TilOIM>32F 31EICH 2S 3^1 □ iAI SflS 715- 

a^ 14. X0134MWAI. #71 SXI 3^? ?St^ £3 ISM 0I^CH3 SAI 715. 

S^S 15. fl|9t h ES SHOiHMAI, #71 SI 3^= £3 HHM 01^013 SA| 

1 715. 

a^ 16. ES XH104KHA1, #71 TH0IM3^ H12M OI^CHS C -1S SAI 715. 

S^S 17. ^S*!- §3 7I5> #71 715 £!0H 7FMM S#EI01 2S Q^SJ §| 3^<5, #71 gi 
3^3^ g XI MAI #71 SB g^^ei #SFM All MM S#E|CH 2S CF^°J SS 3^, #71 SS 3^ 



2J AK3I0U §2£iCH 2i£ Q^2J 2^, 491 g g gj g§ g^aj. gEIEIOi 2i 

H 0^ ^iSJ 291 g| 2^^2J AJOIOfl 7S3 «2£101 2*201 49>l SAI S^2i> 37I3££ S3E| 

3Ai iHmfz Q4=2J 7ilQIM£! , 271 SI 3^2, ak 7 , g| 291 Sa] 3^ 2 27! TilOfM^ 

1 SU 2= >i]OI^ 1S#, 491 TilOlM 13# 91 Oil 291 o^, [[fa- Ajjgg ^25101 ^£(3 

29! ^01^^11- 291 o^j g^oj jn^gQi]^ §2^101 oijj ov- q^oj ^ g^ A*}, ^j 0 |B 

# 91*8 49! S¥ 2^2f sSEiCH 491 »± 2^21- g^s ^^£{01 2!= 010105. HEJH 

JiMEW— 491 «0IM22f 31*101 2JI2 JS2EW5 491 010IHS2f S^EICH 2iH *1I3Ba>£ 491 >i] 
OIM201I CHoHDj *]■ 3 Oil 2J= 49! #± 3^21- 31SICH Si^CH . All 45*}^ 49! >0QIM2O{j CH3KM 
49! H3EOT» fitfH ^Ofl 21= 49! th£ 2^21- 31301 2i= 01 MSJAI^EIg «!g 5 

A! sag 715. 

aW 18. aiTftHHAI, 491 8X1 e«g*f Eg f§j£ OI^CHS SAI §a§ 7! 5. 

aW 19. M 17*h E~ XDIdtffllAL 491 Si 2^£ ^S§f £2 B9£ OI^CHS 9*S £A| 3" 
§ 715. 

SW 20. HITWMAL 491 TU0IS2S 3121 0l<?Oi2 EAI Sag 715- 

SW 21. ^1?*/0i]A1, 491 ate 2^ 2 C1I0IE12S 01^012 SAI gag 715. 

aw 22. ai7w»Ai # 49i aoiaaa- ssa= 491 s# 2^21 sswons th^7^ *2£ich 

2J= *IS £AI Sag 715. 

aw 23. ^g*j 13 7i5, ss as* 371- arsoi auh *2eioi si 2^, 491 s# 

2^21- SEIEJOi »o[]| 7FSS 122&ICH 71I0IM3, 49! SI 2^21- 491 TilOI^2§ gH 2J= 
TilOlM S3#, 491 S# 2^21 AKJI 49! TilOlM 13#2j 91 Oi AflSS S2SI01 2J= &± 2^, 2 
71 71101 ^ *t CHI 491 SS S^jU- g^ElOi ^^EiCH Si^Dl 491 £l± 3^ HI- 21^ □ 

0IE15M XH1715 3EI2 13 715, 491 13 715 91011 ^^EICH ^HCtt MV 

m ^CM 491 3^2J g^POll CH§K31 30° LH A] 50° lftf£g £1^X1E!EICH HHtP^l 5^ 
ShDl 491 ^117!52f 0^ SH Ail 271 5^ 5*^^ 5A1 S» . 

S^tT 24. Xfl 23LKM AJ, ^ EW^ 491 Til 01^^21- 3 s£JCH 2iH Qff Zi" &a}= 49! 010IE13^ 
31£ICH ^£Dj LFCHA3 ^ 49 1 t}± 3^HF 3i£ICH 2-^ M^Ai^Eil Q 49! tf- 

4: S^S 49| E2HA1^E1# QiiQiEi^Ill- 3S£I= iAI ™*\. 

25. AA23S- *U24tMIAi, 271 Ai!I7l5= 49! Ai!17!5SJ 33011 ^SEICH HHtF^l 
□ StJSfe SAI S^l . 

a^tT 26. XD254MHIAI. 491 AH 171554 491 » 271 59 UH«^2f »«2S E1^Al 

aaoi si^ 5ai s-xi. 

S^?tf 27. A1l26t> h 0ilAi, 49I AH17I5-0H ^*TE1CH SHS»»a- »| 2715011 ^^SICH A1I2S 
l^AJl Q 5tieh~ °J?S 5AJ S-xl. 

S^?*f 28. Ail 27U01I A1. 491 X01SS71-2J 49! XH17I52J UHtF^2| EI^J gt^Il- gfltl-S 

°-S!§ SAI §-xl. 

29. »274MHAI, 27! XU22!W2j 49! A1I27I52J Wtm E1^ «f3l 
aiS 2AI §tl. 

30. Ail 28^1" S£^ Ail 29t> h 0il AH , -27! AiUBlWSI- Ai!2S&A:j-2J Ail mRo[~ 

sai &a . 

a^tJ- 31. *a*t 13 715 91011 A1IH CF4:2j SS 3^ S 49! SM 3^Hf Sfil £1= °AI 3 
^1 SSofc 491 SI- 2^2h ^EIEIDI 491 £AJ 3^21— TiI0!E3e ^ 

gtfe 57J, Til 01 M 13#t ^25fe 570, 491 °XI 3^Hf 471 71I0IM32J 91011 ^Exil# 

1 SS^fe 57<1, 491 °A1 S^S lira- /dlSS 3^1 SS^fe 3EIH 491 SM 3^ 
1 CO-Ef AISS CH0|E15§ gAIOfl 4^71 9|2J §^ S S> c W S^M 491 

a^lS 9I2J gSDil ^2£1= 2^^ 491 QilOIEi^il- 3!EJ£^ Sfe 5?fll St.^fe ^§ JEAI § 
a S 715-21 ms. a^g. 

32. 7ai31*WIAJ. 491 2^ S tf± IT0S S^oF^ SAI §«§ 71521 

Ail 5 ^ . 

«W 33. Ail31tr(HlA1, 491 SX| 2^ 491 Til0IM22J ma¥ 91011 491 SfSaiSl SS^" UH 
2132 «t£ifl## 4HJ0 °-i!g SAI §a§ 7I52J Alii 

aW 34. ?3j31*NHlA1, &Z^M ^25fe 5Tfll □ °-i?§ SAI 7I52J SKI . 

aW 35. ^3*1* 13 715 91011 AilH Q4^2J Sg 2^ 3! 491 S# 3^21- ^EIS °AI 3^ 
1 5T?h 2-71 SI- 3^1* ^EltiOt 27! 3^2fe JH^aSs TilOie^S ^2 

tV=: BTfl, Til 01 M 13## ^2oh^ 5T1h 491 SA] 2^2f 491 TA0IM22J 1^ 91 Oil &£fflS§ 
^25^ EMI, 3 ElU 491 SAI S^S AflSS 271 ^£S!#^ 31S^ 5^ 2^M ^2t, h 2F SAI 
Oil 2-71 SW 2^# CQEf AilH 4^7! &£*fl#2] §°^2> 3^EI£§ a|0|Ei2# S2Sfe 5701 5« 
£AJ 71521 ^! . 

aW 36. SI35?J0ilAi, 491 Sf^ 2^S HM^S S2SI-^ 5A1 Sag 71521 AU5 &g . 

aW 37. ?g*!- 13 715 91011 AilSS Q^21 Si 2^ S 491 SW 2^21- MSI £1£S o X , 
2^M ^23fe E^L 491 SI 2^21- ^Eiaa 491 SAI 2^2^ IHaElE^ 7FSS TiI0IM2# 



g^t* 38. 3?*mM. 291 3! tte S^S IT0£ *2<5l^ EM Sxlg 7IE^ 

g^tf 39. B3KHHAL fi2°4t zmm □ sai 71521 ais 

^0 
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